Tolerance induction by elimination of subsets of self-reactive thymocytes.
Immature thymocytes expressing TCRs which confer reactivity to self-MHC molecules are subject to efficient elimination as a result of negative selection. Previously, we have identified a lineage of H-2Kb Tg mice, CD2Kb-3, which fails to reject skin grafts from mice expressing H-2Kb even though H-2Kb-specific cytotoxic T cells can be generated in vitro. We now show that bone marrow derived cells are responsible for tolerance induction and that tolerance is acquired, at least in part, by negative selection in CD2Kb-3 mice. Thymocytes expressing two different transgenic TCR (TCR-Tg) clonotypes conferring reactivity to H-2Kb are eliminated prior to the CD8+CD4+ stage of differentiation in double Tg (CD2Kb-3 x TCR-Tg)F1 mice. As in other cases where thymocytes from TCR-Tg mice develop in the presence of deleting ligands, large numbers of TCR+ CD8-CD4- T cells accumulate in double Tg mice. However, these T cells fail to respond to H-2Kb in vitro but can be activated with immobilized anti-clonotypic antibody. Consequently, thymocytes expressing these types of TCR molecules represent a fraction of H-2Kb-reactive thymocytes which are unable to mature into T cells capable of mounting H-2Kb-specific cytotoxic responses. Presumably, precursors of H-2Kb-specific cytotoxic T cells found in the periphery of CD2Kb-3 mice express a distinct repertoire of TCR molecules conferring reactivity to H-2Kb. We consider potential explanations to account for this discrepancy and their wider implications, including the possibility that the repertoire of thymocytes able to recognize self-H-2Kb molecules in CD2Kb-3 mice is divided into distinct subsets; those which are, and those which are not, subject to negative selection.